Furo[3,2-f]quinolines 5 were prepared by reacting the sodium salt of quinolin-6-ol and allyl bromides 2. The allyl aryl ethers 3 formed were then thermally rearranged under standard or microwave conditions. Acid-catalyzed cyclization of the products 4 afforded the title compounds.
Introduction
Furo[3,2-f]quinolines have not received much attention. Only three papers have so far been published dealing with the the preparation of this ring system. B. B. Dey and T. R. Seshadri prepared the furoquinoline skeleton by the thermal decomposition of a quinolinopyrone derivative.
1 R. Royer et al. 2 described the synthesis of substituted furo [3,2-f] quinolines by the rearrangement of allylaryl ether followed by cyclization. Later on, M. Natsume et al. 3 isolated the furoquinoline as by-product of their duocarmycin SA , s synthesis. Recently we have developed an effective method for the preparation of furo [2,3-f] isoquinolines by aromatic Claisen rearrangement and subsequent cyclization. 4 Following these synthetic efforts toward the preparation of novel heterocyclic compounds which might be useful intermediates for the development of molecules of pharmaceutical or biological interest, we planned the elaboration of new synthesis generally applicable for the preparation of furo [3,2-f] quinolines. We present here a method for the preparation of furoquinolines 5a-c and their cycloalkano analogues 5d,e.
Ethers of quinolin-6-ol 3a-d were synthesized by reaction of the sodium salt of quinolinol (1) with the appropriate alkyl bromide 2a-d in good to acceptable yields (Scheme 1, Table 1 , entries [1] [2] [3] [4] . The allyl ether 3a was subjected to thermal [3, 3] rearrangement in a microwave oven to afford 4a. 5 Acid-catalyzed intramolecular cyclization of the latter afforded the known furo [3, 2] quinoline 5a 2 (entries 5 and 10).
Starting with compound 3b, the microwave assisted rearrangement gave two products 4b and 4c (entry 6). Compound 4b was formed in the normal Claisen rearrangement. 6 The unexpected product took its origin from consecutive rearrangement reactions (Scheme 2). Namely, [3, 3] Having the above result, we tried to synthesize compounds 3b and 4b with a phase transfer catalyzed reaction. Interestingly, the quaternary ammonium salt catalyzed reaction of quinolin-6-ol 1 with prenyl bromide (2b) afforded three compounds (entry 7). Besides the expected ether 3b, compounds 7 and 8 were isolated as major products. The formation of these new compounds is probably the result of direct aromatic electrophilic substitutions. [3, 3] 
Scheme 2
Acid-catalyzed intramolecular cyclization of 4b gave furoquinoline 5b in moderate yield. Likewise, compound 4c yielded 5c by acid (H 2 SO 4 or HClO 4 ) promoted ring closure (entries 11 and 12).
Treatment of the dimethylallyl derivative 7 with sulfuric acid provided pyrano [3,2-f]quinoline derivative 9 (entry 13).
Due to their sensitivity at the temperature of the microwave oven, compounds 3c and 3d were submitted to thermal rearrangement in boiling chlorobenzene. This protocol was especially effective for the preparation of 4d, but a moderate result was obtained for the synthesis of 4e (entries 8 and 9). Acid-catalyzed cyclization of 4d and 4e yielded 5d and 5e (respectively), as an approximately 4:1 mixture of trans and cis stereoisomers (entries 14 and 15). Small amounts of these mixtures were separated by preparative HPLC and the stereochemistry of isomers was established by 1 H and 13 C NMR studies. For example, in the cis-fused isomer of 5d we saw a NOE interaction between the 7a proton and 11a proton (4.82 and 3.45, respectively). This interaction was absent in the spectrum of the corresponding trans-isomer. For 5e, on the bases of γ-effect in chemical shift between C 8 and C 12 in the spectrum the cis-isomer was identified. This correlation is in concord with our earlier findings in the series of furo [2,3-f] isoquinolines. 4 In summary, we have developed a general and efficient method for the preparation of [3,2-f]quinoline derivatives 5a-e from quinolin-6-ol (1) and allyl bromides 2a-d. This process involves the thermal rearrangement of ethers 3a-d, followed by acid-catalyzed intramolecular cyclization of the products 4a-e. This synthesis using the readily available starting compounds seems to provide a powerful methodology for the construction of furo-condensed quinoline derivatives.
Experimental Section
General Procedures. Solvents were used as received from commercial vendors and no further attempts were made to purify or dry them. Mps were determined on a Büchi apparatus and are uncorrected. 1 
Preparation of ethers 3. General procedure
To a cold stirred suspension of NaH (24 mmol, 63.7% in mineral oil) in DME (10 mL) a solution of quinolin-6-ol (1: 2.23 g, 15.4 mmol) in DME (200 mL) was added dropwise and the resultant mixture was stirred at 0 o C for 1.5 h. To this mixture the appropriate bromide (2: 23 mmol) was then added and stirring was continued at r.t. for 24 h. The reaction mixture was quenched with sat. aq. NaCl (400 mL) and extracted with EtOAc (3 x 100 mL). The combined organic layers were washed with 1N NaOH solution and H 2 O and then dried over MgSO 4 . The solvent was removed under reduced pressure and the residue was purified by column chromatography on silica gel (CH 2 Cl 2 -acetone 4:1). 
6-Allyloxyquinoline (3a

Furo[3,2-f]quinolines (5a-e). General procedure
A mixture of 4 (2.5 mmol) and concd H 2 SO 4 (0.25 g, 5.3 mmol) was heated in a water bath for 1.5 h. After cooling, the reaction mixture was poured onto ice (10g), basified with 1N NaOH (15 ml) and extracted with CHCl 3 (3 x 15 mL). The combined organic layers were washed with H 2 O, dried over MgSO 4 and the solvent was evaporated in vacuo. The residue was purified by column chromatography on silica gel (using CH 2 Cl 2 -acetone 5:1 as eluent 
